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Rainfall Characteristics 
in Najran Area - Southern Saudi Arabia. 

Dr. Baderuddin Yusuf 

Abstract: 

Climatic studies, especially in rainfall, stand as the backbone of 
different geographic studies. They are especially important for planning 
in the area of water resources conservation. Najran is of special 
importance as it occupies high status in agriculture and tourism. The area 
has suffered from shortage in water supply and deterioration of sources. 
From here comes the importance of this study which showed the role of 
rainfall in creating the physical environment and the human activities in 
the area. 

The climate of Najran is characterized by relatively low 
temperatures compared with the tropical areas of similar latitudes, and by 
little amounts of rainfall. The present study highlighted the most effective 
factors in rainfall. The site of the area on the rain shadow deprived it 
from receiving bigger amounts of rain as received by other areas in the 
wind side of the southwestern highlands. 

The present study used different methods to analyze the 
characteristics of rainfall in Najran to restore figures that could be used in 
the studies that depend on statistics and modeling. 

Najran enjoys reasonable potential resources that many other 
places in the Kingdom don’t have. Its climate shows relatively moderate 
temperatures. It has reasonable voluminous water resources though it has 
meager amounts of rainfall, as it used to receive water through it valleys 
from higher lands in the west, all through the geologic times. Water is 
contained in the aquifer of the central and eastern Najran area in 
comparatively large amounts that can support different economic 
activities for a long period to come. 

The study concluds with the warning of misuse of water resources 
if any steady safe socioeconomic development is targeted, and mentioned 
the new conserving methods of irrigation and planning. 
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* * * * 

yL* *s~ > LuLd L^ia_t-tuO V I ^J^jJI JJLJJ .L-J^JlII ^ VI ^-3C_<JI ^d 1 < < < '< * l } | 

I ^_J>0 ^_4J L_J Ld I . 4 _jJL>. I jJ I I^skJ 4 rt V*w a ^ I I &J-L J L3 Vj c 4^>. 1 « ^ I 

^Ljpl ^1 U»i l j-aj < 2 j — JlLi^q j-<-c Sjj.a ^x , j ^1 j^_>o J I t Uj gJLl j 

^JLOJ 4_U^-C 4_iJ^_I>» ^ i u~\ (. Ijl^Vl ela^i 1 JlIc 4»^£^cai| 4 _U^JL>iJ| 4JJ L?cIlJ I 

oL^^JI y^Djh J CjIj3j_LI (jl Jl^o LlA .lJi^u-^JI ^u_u L i^J^j 4_^_>. 

(j^> j^=l Oaj VJ o'j^N <^kia (Jl Vj i of. Cjljt^jjJl ijjjjiJ! 

(JJo c..<-.li..u i jUa^aVl 


^Lo-^ur^ rJJt a- jjVl jjuJl-^liJl jlLUI 




4 ^3. 1 1 <; JL I 4.a In jLLa-aVl L-aaj*. 


:<U£>llid| Jjo| 9 cJ| :[j9j 

: L$J 4 II jJb|_^laJ|j (_g^ -*41 ilt » i>4 1 A aIVi I “1 

(j^a ( %_ 1 iLLll £_aJj_U JaJuia_!l A, i a-i-A »l " i*ii 1 1 JjL-a-3 £— J_Xaj 

<■9 4 ♦ , d n U f ^ ^ ^AxoitJLlI < la a i^aJ claJLuaJl 

* * * 

1 kvi..^a WjLh*- Li>Lli! ^ I a- ' I J_& gTujj .(jl^jso A-aJa-oa j a i^i il Luaj^ij] (J1 a ~<i j 1 j i u l 
J ~^— , (jLLUl <_dJLj ^ i ii ~nj .jLixaVI ^Lblj ^ l s c-l- T iII Ajjjj-aiaJI j_3jJI <■!) 1 _lL a a»J 

(_)iajaitj-a Jaii-ua A iit-i ia y gJaj all till j . L^Lia. _Lj^ 3 CT Ajjl J_a 

mT A_J 4 _JjI,Xa ^~l„4=l ijJlas-U 2j_J^>. L y3Ji-3'$\ IjA^ - 

y ‘ *— — ' I ^_) ^-A JJ ^JaJI 2 I Jl_u i mP A_j i^au A 1 > la3 LiLia* CP 4 — jjLs a j I IVa ^y.^. \y 

( X ) .£_ujJI £— 2Ji2La-a al" Mill J i^*>4 oj.^=p^e i_aJ^i»JI J-i^aS 

fi 

Ja-j_a*J,l ,j_a A_-ajl^ Li9j_ii i_£j-a»JI (jianatli,! j_a i_u5e_cu_il iilj_A>iJ A_uLua_aJI A_u ^>_«aJLI 
A—UjJlJ! A ‘^— . I ^ t I J| 2 (Ii U/^jJ.1 1^1 J—S&jJl Jjj ill If- 2j ( _,! !! lU l^l 

Trewartha & ‘.ja i wv i j-*3*i) LajL^a d^-xu <Jj L^alj^ol JU- l^a MJLii ajjjxlaJI 
(Horn, 1980; Taha et al, 1981; Siraj ,1984; Sumner, 1988 

A- i_j j i->JI 4 a U i a (jlj CjI i>wi-ViU tilt yt Jaa-Mjj 

s# 

J — >-T 4r ‘ a I aAj« LjJj_x^aj (JL >■ . IjjLj ,Jjua_aJI I J_A 


Jl 1 £_ (jjJI CjI i^iiiirill aJuk (J ldrra JI I j-uj .L^laLiiJ (J>-l ^-« 

i*l t \ ^j| 1 1.x 1 1 a 1 1 jU jJI 1 ^ il ''j a j_ia i 1 1 1 u.,i jLlLIIj a_i^ 3 V! t i‘ii ^lliJl 

i a !i U> i 1 1 £_ajj-U 1 1-> « i >>ll ^^a A i MiLllI j 1 ^ a~ i nVI aJL>- i— i _ i i ua i i g m i j Jj^aaJl 

a_i^jVIj jLl*JI l juic. UjliiT^T (jj *-— >j cT ajjIjla A_oljjfc a 1~^— > ajjju 

(_J\ SjLiiV! jj_a Jlj y .A_aIaJj,l £— (Jl j_j5I 1 a^~~i ( L^aLi>. t— > i < aJ 

CJ Lilli jLuJI 2 2 \1 J . ■. I J 2uU a^Lc.1 AAtoisjI,lj allLifuJI (J U^°I 2— A. l~ LA. ~ . U ^-*ljlall 
( _ r iia2JI CjLaill jLuJIj a^— > 1 all ^LaaIj Ja^ujlil ^cjJI (_yS y-£u (_^jl j4! 


4_j^.L^Tc>» VI I • n ^^JLlI ^kl A-*-& L>- 





4 / a A A o~n ij g. 1*4 cull 2— 4 jlf d<J \^~n 1 qC <- ^ j j £_ ajj ,^\W l , 1 7f T\ 

* 

(^yJLl < _ y , < u .uj-U (_jixaitjJ,l JaJtxiaJI A_Jiia_Lcj (jj~‘ fl~i t VI <ii"r ^ Iji-tu' V I j_> ca * se . 1 1 1 < t- « .>.11 

JLciIij Lu^jjjIj A_u^jlII ^_jJL>JI (J^a t _ r taJuJ (j'~ ' o^=j 1 ) Jiijjl ^.j^) Ij I 

• ^ ^AO i (_£J — Loll) .£. — aj ^JLI Jqjl i, ^i — ! l Lg — tL>u (jl — (jp ^ (3^' ^ Ar U ' - 1 J-*-* 1 h 

(Koteswaram,1958; A1 Tantawy,1963; Griffiths, 1972; Taha ; < ^^r < jl^i 

et al, 198 1 

( _ y l i*~> 3 A- a_>,1ujQai 2jj ) i^i _i <?Mcl 2j_ji==5 j_U Sjll*J,l ^ aIjIMI 

ft 

J UA-t l La-jca^X® (jl Ji j ..i. i i. . 1 1 i a 1. a 4 u l 3 jj-HLi ■O’Sjtl 5" >VI L_a_j_p»JI £_upl 

#* 

<_y-tl oLua^Lje-Ltl ,JJaJ 4_}| i h ~ >-V-JJ 1 . 1 VI CjVLj*. A_x>o Lurwlpiaj 

LaJ_ic. VI I V_J A a tri i dj A_Qj» hi II A_uj_*JI A_£=3 lLaJU 

(j_^.. ^=n , ~ (jLp.VI i_*-ic. | iL_j . Aj£. l_LixaJ I jL^aVI CjLujji lii! j I a‘~ > a ^ i 

(jO-II i_£j— cu l. ^ _ L> o V ^_l < ^ _y < ~ j V-2J ' 3 fV^A-^oVI A_ll_». ^ If C<^-< Jo J I J_jb 

(jA * JLaj>.|) .jLxiJI I ^ i 


_Y 

i— j-jVl Ur I ^P-jj 1 Y * * L^iLajjVj ojlafl a aUiU <-L_ jjbjj; 

I » <* A_i£j_taJI Cj|j.t_a-..lll <Jr l C. aJjJlII CT^Wi • 1 ^ A~' ( Jj^-i ^~i 

A <1 x 1 .1 —I Li ojlj— > JI J r\ a ) j A i ii ~ i j jjl j-uajJ! I J_ii (j-j® it-i a i ' I ciLJj J i ' «~ 1 itl" 

s# 

j— 1 1 1 (j-c. (J tflj (jIdI < 7 Wi^Ll 4 _ti 4 _jj|jiil 

S-ijLiJI <=llI 1 4 .tTui I ^Lj^JLI 4 <al^ <11 1 . i \ \ JjlAj l a i i *Lu!uJI Cj^ ^ * & 1 j 1 1 

#S 

J-J^a J_oi .l_ij_*JI A_^>. (j-^® L^Jbj-ui ^paJi-i ^Lj^J I 1 j_i i.n*' 

‘ x_lj_iil A_^>. (j-xi ixaLp J^-C. 1 1 L.. ^7- |J A^jiLUl LliL*jijp,l (j-C. 

A^S. ^ cl ^ 3 tx<aJI J34XX t yij 


jjLb — ~ JjVl jjuJI — (PliL!! jlL>J,I 



> 11 <yl.l 4_iLaJj«j jLLa_aV1 <^>~>- 


LJ ojjL>J,l CLsLLaAJ i j 4_jjIj^>JI cjVjuii.! A cjUIjJs ijjLLajj 

* fi * 

4_j| JlAi ' j < < ■. £ <"il « A~w ^ LijA- Jl VI <ii"i Jjl i ii 'I (j -a i 4 jojl^Vlj 

t ^ Y ^ j^>j < (j-a JUAJI (Jl t (J j . L i.uJ I A (J'- 1 -*- a £-1 jj 1 - a Iju 

et-jj-A i “U 1 (j-C. L^C-Lajjl J_J 3^ V Jj l .o JI (jV liLIjj (jlj-Al <SL j» TO Jl Q^yahr ii j 
(j la < a (_J_a L*J 1 i_d_l j (_y-*J I Abj . ^ Y * * ( j£. (jtjA) ^Lajjl l. » .< j . ) < A?o 4 i « AA 

# S' 

4-jjL2>s jiic L>. j_u3 j ji_<il jjAsj JjjLaJI .J U . A1 1 jAi IxiLiiol 2jlj->JI 
(j_a JJsL) 1 3 la JUAJ1 LlA_J^ £_aj iI a .i A .i . a ^i±4^ 4_ListxJ 4-L*Jta 

«§_ 2jIj_j>JI 4_j>-jJ J i aj V .(p-4 Y * 0 i) ^LajjVI A U^=l!j 4_3-jJ 

((_ij_*JI A 4_iL*.LcuJI (jlj—jjK 4., tn .. ^ ,4.. i L^IjjLAjj ,(l j^ela) ^ Y * (j_£ J oxA a (j, nj 4 > 

0 ^3t^" ij ^ 4^. — 4 _<ji_uj Ojjj^a-I V I > _u-cu-4 IjJ J— *-a A. (_JJLi L$-i I 

4 -*jsljJt ijjj-ilu A 4 -*A|j ej^uaJ 2 jI^j>JI 4 ->-jJ J-*-^ SjjIj (j-u^u (jyAj Y * 

S' 

.j» YV LjJjuljo jJLu jl (p-a VY o) L^Ic. 4 _l2A»_lIIj <<jl jA) ,jj-AI JJ 

^ -ik«tl j » xAl ^yJjUca (j) 4 t->->- a ' 2jl ^>JI (J-*-*-u y <t LiJ 

1 .la — J 1 1 ^ j * ^ ^ i ♦ 1 * 1 ^ > i ' £ ^ Yo.l $ ^ A, b 1 JtAj *LAJ! t < 1 a y~i i a - 1 

(JLaluV! tJjyQ in t (jULaJll <" i ^ LlLaG ^ V\, \ j YO L-oxuaJI 

LjlAs ^ aJaa-ltj ( Jjiisi Jl J— * ..a jjl J-Ai j- ^.. 1‘sa lj j__ujJL! J-J/jI 1 a- A a 

A 2 jIj_ 2 »JI Jjs-ijj jj! i to -w .j-ijU^al A j» Y ) ,Aj \ 0 , Y j 4 r ^ YY, 1 ^ A,Y 

4_ll_a. A ja iY 4^>-jjJI Jljuj («Jj ( j» * ,Y ) 4 jjLS J -Aaj l (^1 

( Y ) .^ydajJI 




HY 




jOro- ^Ly-.&un JjVi ouii 






























a a InJ 4i jLW>a VI <^ j v 


♦ITCZB ojIjUI u zi[a a iiUifl 


^UauJ 4_ol ts~\°> A-Ujwtf 



Lj^J^L ^ ( tilUVlj jj\ Uj^U ( jA A_U^JJi 4_UjJ_>J! <Ll4j_ujJsI L^J-cu3 i ni l ♦$♦ 

a £ —^ i ^ 1 1 L-i^C. <_J^_L>.^ (jl^-30 A.^.i-i i a jl lr> af ^yu\-uj\ 

•cW'-^ 

(Jja>0 2 (j_>« J-C- j33 (_ j-Q£ t jl to aVI Jj^ri 1c. i§_ Clljjjl! I (j^a ^LjjJI .L*3 

L^a^jI /^-s - Jj i", ij ' j"l‘al"^— , £_ i ^-- — * a < jt Ui a VI oSJt 1 j if |O m 

j»j l ~ |g ~‘.* LaIjjLs lil (j 1 1 ii <11 a ajyl L: ilajeja aL- ^Li^JI CjLc^aa ^m-u 

1 ... /ojJa£. Y,A (jA_i oJljLajJI ^LjjJI CjLc.j_au CjVjLjijO .2 ^-—i loll Jjial—La 

( 1 ui /Cjji pi' ~— — 1 ^ , ~\ ) 4_f_ L-U /« JlaIC. 0 , Y_j . j> ( a fljJ ( Sx-ljAi/^ILa^Lt^a 0, Y) 

■" JL_j i_a_jjj>J! jl (jj ^~»~ oVjljlII a .la JJsl (jl jLj_j .j_Jjj _>.g. t " i A. 
^LjjJI (_J.jC._j3 J\ > ■ ■ • " II Jj) «J‘ J I ( II (Jjua j=L I—1 _J_AjJI <(_<JjaJ A-lajj—lILiJ .(t UA i J I 

m 


A^UC-LO- ^ VI ^jIaU A_*^oL>- A. l.^tr , - q 



jLO» I L J-II J-i-J . J 


. U j J t t l | jjt i^jJJ-ob^L ^>±j,j.i.u£. LfcjjUo JL*J LkjljjLil ^2 LujL>J' 

5 = 

. . I J j A oLc. J. » ■. j . «~ ° )L. Lua-j| LUj d-Jijo^'Ls (j ^ .^ uJ I (_) >» «I (jJI 

( t J^-> mi ) £-b^JI 


1 ^ i A. I I j ^ ^ mi i Ui-w *U i Q ^Lj^J! <— 1^ jJt cliL&UoL 1— Q- £ £j 

if 

' ^'a J ■ t jj i j ^ ■". 4_1jj 4J ^jJI ‘ .i i ' s~> ' I al iTi <-uLj iLLlj^ a ts~i ^ 4_jMj I ^-&Llo 

X YA,V <-■ it i >_i j.. i a A.ii.u_ij J jj-U 4_tbt« 4_is JLs-iiJ! i— i j g U 

oj~& tj\ ^jLil! OjJb .^Ljj ^ £ -j- t - u ^ X V * ,V j SaSLuiJI ^Lj^I! 

M j =3 ml Jlj3j (J^ua_ail J-J5 LjjLULi d> L« d-u-u_L]l 

2 . ... */t l i La| . L$J (jjil— i V i_ , i.g-jj i^gj t<~i 5,t!j a -LI > n II ^ ^~> dLs^LuJIj LiJl a mi I I 

j ~t a-L-iil jL^s ' 2i°i (J jl id*< «i]| L_ Js^jLJ! £)— « 4 - 13 -^! 

jjLil J j A, ]5_ ^j_j / oA ,_£jj-aJL!!j X 1A,T 3 -LL-uJI <.u.al tlLL^a (L-xa- j-jj ^~ i i=-i l 
.XnAjXOLV 1 0 J-Jj-lf ^ X OVA j “\Y,V Cj — ill I — *fj I_tca — Li 

1 -* l /j It ^.1 ^ . .. VI t st • A. tl j I ^ 'a-i — i-uVI lli — & d — q rj i > ~~ 1 3 1 iL II) 

JJal ,J_*J j d ^seil a-L L .. i a j- ua 2 o ^ 1 ^ 

i_jjL23 ur-4% ‘- JLa-<iJI d_^j>- t^Jb (j! «L d_s_ 5 _LjJ 1 L^la L-b*d d-£>. 

i d_u^JL 5 !j d_u_j-I->JI CjL^j>JI {jA ^Vqjlu\ < a nis LU-ii== Ja 3 -^L_j <■ , Lf , I 

. LJLc. j-L-aJl t_jjLaj ^jJI ’I ^-4^“ cj! jJL) 


> T 0 


r YM* ^jLy-^UT^ ,.^-JjVl jjuJI - (^LJI LLLI 




<iLa_Lft_s jLLxaVI jj-eajL-ai- 



<jt J-^ * \ o JuLuJI ^LjJI CjLaUoI ( 0 ) Ji 


* * i ^ ^ *\Ao (/) d i ' ‘i 1 1 i^~\ s*\ aJILcJLI «^<1 ! 



A_iC L»H>> VI ^Ult ^j2l\ ^ i ijuoL^- 


m 







JLa^j JLftj fa a i k iiijj (jjjdl jJj • -5 


yaii j jUa^ai 

jLLa^a! ^ji iuj L^jL-ti a i-tilu 1 l <iSJ | j Ao , tra . x ^J jl tr> aVI ^ < a" t 

£_i_$_>. ^JLc. x A f t ^ .1 A ^ i Uxj J ( JUwJloolJI c_j Jl_1uLI!Ij 4 uLrt-taJLj 4 4 _j^ 1 1 

^jLf) SjLtLVI CxAi, im 1 <; . 1 ^ n J 4 j . t'v l Jl?I * 4 rt Irw i, 1 CjLLx^a 

4JLaLii ^ ic x 1 1 A 4_tdol^jJI 4-j l s> ^jl ^— > < j o a J —uu CjL. Li^a i 

2 1 1 4 1, t L_l^_C, < i J) (j-X. 4 a Irt < 11 A-LaLjla (3^ 4-JjLaXI AJ 

* <1 <4 il^Vi dll_La_>«_U ^ ^l^3fc-U 4 CjLL^vUj 2^1uA\ j lie n A VI dj V J-*-A LlLaUj lj>!^ 

J JljlX I ^ In LqJgjL 4 . 1 ^ i-U 1^ lr> a J_3 V I j 4 t /) ^ 7i ) L^j I J— >o ( I ) (jj-StiX I £_j 9 Ij 

j i.i,iljjJI ^ £— 4 n i l-JjLaj La J j 4_j I J-x>o ^LLo S\^\ 4r l£ J)' *“ " 

. <j l^_>o £)— 4 1 ^ ^ d 1^ 4 ( ^LLa i * , T ) (_J_lL_uJ i^ ( ^-La V X , *\ ) 

4 ujli\ 4_l)^JL>«JI ^LjjJJ 4 i < n < 1L) j lr*> H (J— ^ ^zr 4 — *-0 L ol 1 >I di L_La_>«J , \ 

* * 

Lijo l_^j I ■> so L_l)L£ i 1 *^_o L. {j-C. I J l- l« J (_>«aA3e_(_Jtt \y ux II J I 4.. «^ lj _j I 4 ^ i lo jJI 

CjljJLJtlU (j-1^- XLIj jl j-J-t-g C JLo- (_3-lc.l il_ (3^1— ii! Ij-A 5jJaj>- J_il (jj ) £ —C\ 
XXX J 0 OA cZxJlL CjV j jl XI Jl^jo 1 <g4 4 ( \ (J-^tLo j_1oj!) ^Lj^JI edJbJ 4^>.3-ll 4jjj_»Jl 

jjs i^)‘~~ l I_g 4 _l2sj1jl!I 'ifLu/ 1 ajfl (Jj 4>- 4r- f 5 -^ 3 ^ J 

I *1 l*t 3^0 iiilj_£=j (_,,u..u, ill & j * M ■■ * ■ ' ' L^C-LjjjV i tj\j-^>ii tiUj 

4_tic. La^a < _ 7 _lc. I ^ ji ^— > 4 4Jlla 4 Jjljlaj Jl^ Cj_jL^= 4 4_jjjJl!I Cjl^pJ_ll 

LjJ 4 _<JIj liili Sjijj j-4-u .J 1 a ui '3 3 j* |i ' 1 " Jl 4^_ JL>JI 

LjjJo- LfcJuu La J ^4- 4_2ialil e j la». 3- 4 .5 j_j^=JlJU Cy* %r 

• la 4 “j~ 1 1 ^ •»• ill ^j_a 4_jajL2JI 4 _ 1 ^>JI Cj Lia-i^tll 4 _l* t uJIj 4j ^xu»J l Cj-^- 

4 i a iSji]—usj 3 ] L 7 ~^ .JLaLu-II J_ulx!I LAj 1 1 11 a (j-^- ' $ ^ ' J *“~ l ' < . 1 J 1 11 4 4 ' f,J)~l 1. 1 j 
.tiiLliii ^ L 1 u^Jlj 4-J1 a ui tl '£_ L Ji3 

Cj l_pj_all <-jj-^I 1 ^ i * 3 — 1 Ij J_>o 4 1 i>i i?i L 1 nj fjf-Aj 4 ^aj<^ dll LjjLLcj ^ 4>» ."u LUi 


^rv r Y-\- ^Lu-^,ur^ r>5 «- jjVi jiLai 




-A — 1 1 \ I <aj jl t-i a VI 


J-ljJ (Jji-au (Ja-tAJ (t uu - n al l (Joa*.) G-44»- (jl jaji J JAcJlj j_<j/IjjJI (_£jl j_> i 4-JLa-£JI 

.( y* *i < )pU )rt 

^ jLIa-aVl Jjjji 4-aulj-Uj (V) j ("0 (j\ lA-» <jg] J (Y) (JjJl»JI J-aG (JjLi. jjja 

(jjiJjlGaGJIj 4-i . I £_jslJU (jl Jl (J^_i^3jJI LbL^axaL c (j J J' 4_JlLa_Ie Cjl—Laata 
jLLaaVI £_jjji eL_ 4 i I I Jj JI 4 a^— laellM (jy-tti 4 ‘—-lj^>eItX\ CjIjijJJ aLso (Jl ■-*•'! 4 

J ^~i (j-4 CjljjJ_a i SjLiiVI C i, 2 j , tx i 1 4 ^~> t (_ r Gjjj 4 Ht-. It I tfJLji (jl L- 4 JJ I 

jLi Lbls i 4_ujtil 4 _uJL»JI 4_uj_l»GI^ 4 j 4^ v A, t l 4 -JUAJI — 4-JUAJI oLg-JI 

(j r GJLu i l-£.LajJ 1 i A Cj i L"i 'x 1, 1 (J^l (j r 4fc^ i (Jl a m i I I Jl £..a,i Jill (j4_*_uLa^ai1 Ilaata (jl 

tf a 

Jg < i i I I 4— (LslJI Sji^_Gu jl t— i I (Jjl-jla (jl ‘~~ 1 J .(4— La Y*\,Y jj ->~j V Li^ i , i n V -L.a.a 

GU jl ^j-jJiJI t-jj- L-J I (j_a 4_a-LaJI olJijJU JC. I J_ju JiG-^l j Jjj-iJI J-Gii- ill 

(44— a-4 Jl_> Jia CjLLaata £jaj (jl ■ h J-) J -i-la fl' 0 ! (4-JLa C>~\,\ JLa-ti-JI (j— a 4_ajLaJI 

jLLxaVI jj_a CjLxa^= (JLi (Jj44a->JI Lg-aj^. J jJI j t->t I JLb oLhn j 

JL 45 G J-iHUjj .(JIjGII (_j£. (4-La Vi, A j VY.o j “U ,1 (j-c. LjVjuus jjG J jl < jj-c.! 

4_ujJl1I 4_ijJc>JI — 4-uj ) <-J I oIjijJL! JLuJI CjLga^j Jaj_*ill j jGjjjU Jj| j^_il (jl 

XXX , \ j 0 OAA : Cj V J t -a-i 4 GsjLlIIj L>.j 4 >JI_j VLau J I ojlA <J— ^>- '£— j $ fc» i 

Cj^J~jlA M— (j\JJLaJI (jJ-LA JL> CjHa^m 4 _Gj .(J I Jill (J^. ( 4 -La Y*"\ j Y W, i j 

. LfcjLLa-al 


: uIh“ 


cfis 9 jUaj>y| 


L-j-uaj £.. j- u l— caj aj i j Ji m La.a JL^=Gj 4_jLs ^a-a- G I ^^Jcj 

4_ lL> .| J CjL-LjLjj J_a 1—Ajl t-ial 4 \a\ (» t u ~M J ~ — * ~~ — < 4 aU (LI (jl J J Jl 4 U-»- 4 1 t-L-ILI 

j m if (jl ^ "|4— 1 1 1 > t Gj j . djj 1^1 II 0 j & <£_ (« 4 — — 1 ~ . (J_ a Jc. (jlj . 4— 4,l.Te.a 

l_a (_ 7 G-> jl ( 4 SUltl tL 4 >oV Jajj) >~;11 j <-JL-g II (jjl 44 j_JI jj-lJI >- ( all “jj 1 Ga ~ ' I 
4 LjJuJI (J)J n 1 JUS La * . 4 t n II JLc, * 1 ) ^ jjl ^-aVI I jLLa-a^/l jlaV LijjL»- 


444lLH>-VI (> Jail (Jj-aJI (4l 4jLaL>, aJLpw 


1TA 





JLc^l JL4^t-o < a < (jJJlII jJlJ • J 


j* 

(_ 3 j.II oj^uaJL IjLv ^ga Jijj q^-i jliaaVI <ja 3 jLclLuj^U Jajaitl!l 3jj[^ai <ja 4J 

, 4 al£. 4 a 1 S3.) L^jl ^— > ioij 4 all m Jl£. jjULi 

j Ljj .1 3^-“ 4r oL*-? 1 - 1 “i^^ea CjLjLijJ (Jl 1 ^ 1 -vVI (J-lLcuJ I Jljj Jx*J (JaLjjj 

i__3 c.. ^J i l|J J U L a jjLsejj V JjJI J U> a\l I JlJJLl^i Jl i_jji_ijQ]| Jis. J_i jLaajjVlj Culufull I 
(<v^a (_<_ lla*^= £_ 43 j!l iaajJ 1 i_itr»j (_£JlJI (_gjl _i .» 1 1 (_2 J>uVI (jl JlJ Ja V 1 ,A 
ja_La \ Y"l j_j>o 1 (J '<-i ~ (jl (j ^— > aj jLLaaVl (jl (_£l 4 0 Y, 0 Y (jL^=> 4 1 laa U^-~.tl 

1 ‘si j l J>_Jb jliaaVl >to a il 4 a j 3 jjao .lUa'q Ja Yl Jl Jjuj (jl jj ^— ■ a_' j 

Ja ~lO,V Jaj aJL I ojail (j J>o 413 ^^, 4 jJj_uJI jLLaaVI A- Jajj-uJI (jl 

•( i- 4 Jj 04 >- ) 

(_>al J 3 r t 4 aj . 1 C. J LuVl (j 4 _> 4 _lajJ> I <J (_£jJI (_^ » J 1 J I jl ~< 4 ~ 1 I 

LlA .Ja li,Y (^.jVlj Ja Jl£.VI £ajJI Joj l-aaaj 4 j| Ju>«j A." II 

La^jV JLi^l £-OjJI (jj-i ^(jy^SO (_jjJI 4 _dljJ Jc.VI £ 4 jJ 1 JL *3 (jJI ^Jlll jLjil 
I (_fwLail Jtuj I_l$jj 4 ( Y*** 4 Ur jL > aJI j JLaxll ) isjaja LaaS (jl a aiaj 
4 _jJoaJI jUsaa jU ^ajJI 4^iJ^oVI al_>- (J j 4 , 1 . 1 I I IjLA ^ ^ . li,V ^jljLaa (jL^a (_£jdl 
C 4 j i!l~ i 1 1 (JJa 1 a aUac .1 < 2 _ AjjuLs Jc. 4 _ ijlauVI Ijui (jl Ja>- jlaj 4 YY,Y jljJLaa 

.c^IJsVl Jl (_^ jJU I jufc JsjX. (j£. j-u«j (j! j j « aLa 1 VI 


44 U? VI 


(ja 1 1 (‘—i aa 4al I > 44 _jJljJl 4JI LdJjJ IjLjaw 1 4 - 1 .U >1 JaLaa LLJaajj 

(jjLuJI JaL*a (jl j»J*aj .^.aljl c lUjJ i|_ (jjLpJI j_a ojalaJLlaj (_g_J>Vl j^IJL JjLoil 
4a « ,4 <’<U j JjjlJLI Lojjaaa (JjLjjiJLI i_al^>uVI {jc. 3 jIj£. jai coefficient of variation 

: 44 jHI 

C.V. = 100(0/ X ) 

Lg j . I .iuJl = c^I j^oVI = 0 JjLuJI J-oLua = C.V. 


JjVl jlUJLI 



4-UjjtJI a *^—1 Mali A \ <n jlla_-o^M ^eaji ' s\ ~*- 


j_L> Jl3 ^LuJI ^jlj-rso j' k aVI (jr^ 0J-& jjjtn'n j 

Gregory, ) jLil jJsj .jujuiJI l-jjuJuJI ill-* Z7*\ A 

a a t *U / A .4 _jJLc. l_jJljJu 4-u.uJ ^-u.t j ZV 0 ^JlJUJ 4 „m,A (^1 (jl Jl (1975 

5* 

i^=JLoJLl CjLLl^O J-±J^==3 {jJZ VL>. { j t u ~ *> ! j+OU 4 i M i l l! 0<X$J (jl J ijr^3 * *4 a 

^j>.Ll 1J <tliLu ijr^ xj Z ^ * Lfl-t.3 4 jL.m ll 1 wlB 

jJL (jl^.^fci.11 ^ (j(j-o-^ JA i aJ 1^ ^ j> j t (jjLoil (jl t ) WX c j-^ > » l) 

zvr^z v\jZWj ^rr 

( i JlJ JuJ I lS y.^La-1 < ill ^.,f7=3-XU (V) j ("\) (ja 1^—1 Zj Jlj (0 ) (JjJ_>JI (JaQj 

JUlS l l JLll l . <.<-<!■>■ jLLa_4^l CjL u.^a i-< pj C— |4>- < 4 3 jpacaJ 

(^g p.'u.<J 1 (JjL*JJ i—SLuisI 4 jMj (j-a ^ * 1 ^- 1 1 p-il>J pi pl-£. ^ 7 - (®^-a j-ij 

i^Jiajus p^o (g I p Y * * Y pic. aL. pla I ^ 0,A Jl 3 (_J_ g tr^> A ^-ga-sea cdJ j (^jJIgj .( pla V 1 ,A) 
iju^ij aJJbj pla I V jgLa-jj pJ pi “WY <UujJ £ga4>J.I (jl J->^) (JjUill 2-j .(Jj-*ll (. at - aj g 

.(jlg_><j 4 l ^> ■*■ a' gg^~~i Jill Jjutll (j-uai- J-ua-i V 


(j^s Z Y * gj»«j (jl 1 la ' (jtg>o 4_Lajs-aJ 1 g~a- <"ig jLLa^3^?l 4jLti5 (J-iJ La-^_J 

(jl j ^ 1 a Y 0 (j-C. L^j-o (J ‘~~ l ojxa i jjj ^aJ ( j»Y * * 1 ^Ao ) AjjjljjJI 3_^jj 0 1 J < < » 

A £ , "l (j-£. 4-Ljjua-i jj_i jaJ ' Q < a Z V * (j I Jl>oj .^aJLa 0 1 1 g j*’! 4 i i n! I < m i^i i (J i ^iJ ^aJ 1 ( j *i 1 1 

' i I jLJb (jl uil ■"■ ^ ^ . p 1 a ^ * • JUUJ ^aJ 3^~I ntl CjIjJu-u ^J-U La- ~ V I 4 _*jj| (jl (Jj « pia 

> jjL pLal&l j> £=>\ (jl a_^=Jj (_g j — II jjsVl ( J. j^-i Vl 4 rtlaiU 4 jjI jse—ua 

j_a> (_gj_i.V I jjjLai. jj^Vl jjjLiJLl Cj\ ^Ip-pJI ^LuVIj 4^c.lj^JI ^_jjLi_a j^=uH I I 
.(j4jJ.I c -j j A.t, l ^Uo (j a < >» j (_g jJI jJLaJlj 4. ia ,. i^3 ^LAI Jjlj^a oLui* 


^r< 


i_uiLal>.VI pjlnil ijj-all pi ijiaLx iLta 




JLcjvI Juc-3cjO <■ h i-ujj jJl) ■ J 



(Jj-LijJ! iU <w i t 4-ui <^i ->■] bljj aJLC. i^jjt jLLa^Vl j la < i j 

f u- l ' (Jj/LjiI jjyic. jl t~i a I J I ^ fci ij i ii Lufc • ' Q *■ ' J j-oLai J 

■ 4- i .L ^ a oJ^LjlUj OJlrta ^CJ-2i jjLstUllj (Jji&jJI ^JL^Tl^-L) 


\r\ 


fV'\' ^Lb-j>un pjsLA - JjVl _jlL>JU 



















ArtU <<n jLLa-a^l ^j^ao l is*- *- 


^r mi 11 <j_4 jJl_AJ! I J-gJ jl U 4^1 ( jr Lc. <jl ^Lua^vVLj £)-* (J \ JlU t a L*£==3J 

j AAJI ^ t ni I Jui> ^-cj .jL^Ib ^jLj V jj-oL-o^JI JjjJlI Ijl^J 4_jLlu3 JlJuAIlIIj 

^ Jl Hi! Jl Log jj-uLxIl o Lo> j < JLuJ l iL-^j^4 Jjj-U tiJUi ^j-C jJAjJI <— Aj^joj J I 
J^liu < ^J-A-L-m *U1 ^1 J_a] (^jL-Aj^ ^->1 J IS> n ^l— 1^] £— £—Aj 1 —L & i-B 

1 1 s \ i^^ Vi i ^ A q , ,i\ 4 a \rt ill,l £)l_^=a_<_aJ 4_^li>jJI i^yA j JJZ j i i -~n I J^oAj>oj 

JjLxj 4_ij 1 jua i ,>»1 Sjj) j l ^*3 c..jut — <-bj l — fril-fl J jl — La-4 VI mi 1 j — laall^ 

.( \ * ) Ji=a»cuJI J ( *\ ) JjJu>JI 4. um Lo j 4_<_uljjJl SjA-3 J^La^II CjI_a3 C_) I j l^_£==ui 
Jlj Justlli l_) jl_La_dVt ^.H 0 4^_JL>w C)3~— =2 ^ ^ hi -j-4 a \r\ t II 4_uJ1Jl 1I £)| £c_ual^JI £)_4-3 

5S s# ^ S> ^ 

jJ-Lt3 . I— Uj-dJ 1—4 ^ £ Sj-i-LaJL 1 ^ l-J V I jj b^ iJ V^ A. / . n i 1 1 V 0 ^ ^ 1 X ^ *"1 

^ 1 -lLs 4_uo^ail ! Jl_Aj / ^cJLo 0 X ^V 4_ n _aJj I clUj ^qJ- 4^ ^jj ) h A 

Ol Jj Jl ^_Lo ) * (j_C. JLjjj <_pJI Jj-LajJI <-lii j a *^ * Vj jl U aVl <JLi> Jl£. ,Jlj 

. X 4 , ^ [ ! “ A I / II I t j 


Cj Jl_> 0 ^LlVI (Jol ^ t «iLi Jo-a^ jJ I 4 lji~> ^Jjl^JI ^1^^ J L x x^ L>^ 

Jl jJ3J3 (J-5L3 ^JLo Y Jj ) U ^ i 4_lii!l J-^lj Jj-iijJI jj-a X o i (jl J j .l ta - A l -^- l3 
X ^V Jl 4 i i a ill jJjJj .(J-^L3 ^_La Y * 4-iaJLi / \i Jl j JaLa ^a-La ) * 4lLflJL> X Ao 

.(J^LS J_a Y*\ 4_lflJI i^LxisLl 

jlal—La (_Ji>- jl LJLc. J_a^?l 4 jlf- LaJ ^jLlill lLLIj 4_jjLLaJj 

2 JLa^j i ^jl I I J jl t-< aVI aJolaJI jlsLlJLl jLisJ (^-*^ AiLu La jjl J^-i 4 ‘— v I a. I I 

jjl j ->■'« 4_liJLa '£- SLpJI I J ajlxI Jj-II ^LJI (jl ^3-Jj .cii!, \ <^- 3 4 IjU CjLaLl^a 

LL Ajl a 1 ^ Jj *S-^3 '^r JJ. ‘ “" t ~ ali i »a~t j^a ^o— a^j 4_uJaJI (JLc.) (j_a 1 — <t> I Jsj 

* 

4 ^ I" A .- 1 1 CjLal jVi 1 11 VI £- ijLJI (j-a 1 4-1 «Vt JLij (jlj 44lljj O' 6^ o- 1 ?^ (j ‘^~ > '°l 


2 J<* 1 Oj-^ll (*' 4 JLioL>. 4jL5tiO 


^YY 



JuC^>. ! Juz^XuC, i Am jJU . J 


4tj*i <Ulaa 


Olli j.LLa£.lj J <^~*a i i* j ——Ay J O. J"*- f^yO 1_L& ji t* aVI A J ■ -Oa JjLjj j<UJ 

Jjana_S s. l_ij I j I liJU ll Jt-Cjns Jlj JL> iJ ("i A jj I (j ii ii i ^_j t A_jjLa A.i i u j j i^l! I 

^ 1 ->-jla I — Ij I I 1 1 1 Jl jLtl I |_X it ) £— A a. I -a-"! , .1 II t I l!l I llV' J ^ '! \—jA A AjUM II 

. -vj^a VI SjisejJtl CjLjVjJI ^yic. 4-2jla ( MSTkllSIT ), ) IV • ) 


(jJLlj p-uj j J-Jjla 6-^- UJ-^=y O' ( jt ^= 4} jALajjjl ^LZaJ o' j»L-jL . 

JL*. (_£jju». li fjj ij <LijL.ul ^— > 1j « Jlh>-Ij J-^J-a (j-C- jLa. <4- 5-OaX.VLi 

(jj i *4- (-JjL-uVI ej— ‘=ra.A j. ‘TTTjjj J .^yjl IH-I a.] (JjjJaj A_jjHI J-i^, I, a ~i t jjsljil JJL-OJ 
j! — LanaV' ^ a-**. ^ ^=l! vectors o>l s oj! j JjL^ It ajj^ooJI i * < 1 L . „j~. 1 1 

J= 

£j_a ^lLls ^J-Ot o ll=»jj 4j£. j ^ i~iii j_& ^ jJl direction <>L»uV!j magnitudes 

VI j jg m i 1 1 ij jjLlj j ^ mi 1 ) 0 : (J JLlILL3 nil ujLjk clOJ^a. jJaj .Sj_j!o 

Jj i a- 11 CjLg.aZlU LLL Julj i^LOajj .jj^mi'I AjL^j (_yl>. IjL^auij (jn/jL 

■jl L-aVI A_ilua3 Lwjj jjn in~i LaLJI A..1 jua. ->J, 1 ' <J*- 


Y * * 1 a) Ml lj~ 1 1 iivxij Ajj i i.iitl jl L a VI i~'L^O-' ( 1 ) JjJlv 



C-X4 L-xJJjJ 

5 jL>»-" 

JoUt 

<k £ -~~ i 

jU^oVi 

d /tut | 



YVi.Y 

IVY 

m 

Mil 



MO, A 

01, A - 

u 

VI 

-Y 


\ MA 

l.A - 

10 

1A 

-r 


MYA 

Y.A - 

VY 

11 

- i 


MY.Y 

Y,A - 

VY 

MV* 

-0 


U-,V 

Yo,Y 

^ • • 

V^ 

-1 


Mr 


j»Y • \ * ^jll) it I ^jaxja — JjVI jjmJI — (_yjL!l jlLsJU 













































































































































(jJjJI jJlJ . 0 


j^l.ux'v 

Ajl^l 

Jjudl 

*Ll$j £==j 

6. i i ,i \ | 



iA 

U,Y 

AA 

At 

warn 

Cr*- 5 ^ 1 

ti.r 

0V,V - 

W.\ 

AO 

-r • 


tl 

m,i 

YVL.Y 

A1 

-r i 


Yo 

ir.i 

AA,£ 

AV 



u 

V0,1 

1 iA.A 

AA 

-rr 

OY.OY 

u 

yvi - 

oY,V 

AA 

-n 


IV, 1 

YY, * - 

ol, A 


-ro 

(^jJu-ail (J 

iv,i 

YA,Y 

i ir 



<*JL« VI, A = 

n.o 

1A,A - 

Yo 

B 

-rv 


10,Y 

IYV 

no, A 

B 

-TA 


1Y 

VI - 

lo, Y 

i 

M 


i I 4_j 1 ,<% j> 1 < ^j>U 4 _cL*JI a. i \ j \ i l" ->■ , ,, ; cj i_) L lJ I ^ \ i a ^JLc. i \ I ^ ~ <r- 1 vi^>-LJI i j 1 1 ■■•> - 

e Jl>. 


\r o 


fkY* ) • JjVl jiUil 

























































<L£=3-LLoJ[ 1 <ala x^J jLLa-a^M 






J-AAS-i J . AXA 1 a I lljj jjjJI jJU . J 


A-|JL<a — all j — ^LpJI A — <Jj-3 ^ — L. Jj-i-a »JL) pjL<a »-VI A LaLoJU ^ p .~j 

er-L Jjl3 aJj^I cdJiI a_JLjJI ppd.1 e^ill <jLa Lla p-^aj .Seasonality Index 
J-^-Xu ip J Iql^J A lin I I jLLa-al J_^3 pi (_y-L. diJj X \ * * CjJLusJ I jj pi>. < JL. P^=pi 
£jpi Jj-J Lg-lLa Ij-iLus cLL^= 1 jl LijpLlI (jl (_£l ^ ..^-I «tl j ( Lpa Jo-I j 

.j_j^=3 pi (jj3 Ig M~fc . pj^-tj Vj A I mil JJ g |~[ £_laa». (J^ic. jl U aVI 

jLL^aVI J.. 4— i pi (j| J^>*j ( 0 ) JjJ_p| pi pailLij ^LLjLa i_jjl<j/l Jjpajjj 
A Us^ a p. X YY j A-l n - ^ a p. X Y A Lp l~i pA_mLaA>sJI A-Xa^ta p. X £A A . . .. '< 1 1 

(j-A-iis «-(_ r i><-i ol U->.U c /j, I") A--i-A_>. (jf ,plj_p A-UstJta p X TV pi a A (Pu 

V L— i t> - ( _ yi. ni t Jf p i-1 jLtaxiVI J-L a . p LlAj .A_mlj jJI A. 3 ..Us I a p IjlXiA I d)LXai>JLl Jia I 
J_l>. p X Y pi p%pJI pm i J»1 <>I ~i~ j .Jj_Xpl tiUj p_a jjpdll p_A jJju£=3 jJJso 
» * 1 I > p -4 — *A»jL*JI_J I — (j — A (J <: — I p X ^ J VI (— u (J_JL>- ip X A PI J 1 A lA 

iLa.>. jLj. A^ulj J-ll aJLL_La dll laJCjA A I is i t I A.I 'ijIa | jl A 1 . >s a J I U a 1 1 ^ Us «». s t *~ s I Us -w t I 
° .' (J -J>aIj (_>"jl — a ip p j) ^~ I J A Xi^ a I £ p_^e I Y ip jLta^aVl j_^=p ja_au_j^ (jl 

1 ^ J ^ cP?" 1 U*~*~ A J a^— , , “ xj a .pojpl (J A i Us m lp pi i — ’ I _a_i (j_4 (_^l t aX^L^=lILo 

5 * 

^>6 ‘" ' (jl >sJ V j Ui Xu i A i I I (J I (jl j_<t3 - j A— pill p_ g. I i~" I III VI < II 

p I (_^ i-lajJ . I (jAjLp pAl Xu 11 ^L.g mV I I . I j ^s . — 1 1 j ‘~~^P* * j * A * (__ j " U* ■ » c I 

ip Cl UajdU A_pJ liLilLss p .AjJplJI pjppJI J pppjl Cilppil (j-a j l U a Vl J l 

. La. 1 ii a A.jsj j <^-s11 CjIppJLl ‘ 1 p^apll jj — I 


c^Iij £1 Pxp. < A_mljjJI ( jlj^>j A-U>->sJL A_aL*JI A I -wl I dlftLssJ 

(j_a AjjPp (^Pi^d j_j^I pt pi^tAj La X TV a_uaL (j_c. pjgppdl Lppa 

(J^3-mJlj ( 0 ) JjJ_p| (j_a yLa (j^xaj (_$jJI j-aVl 1 pi A pL. ppLoJI jLLa^aVI 


j»Y * \ * — _aI £Ti — (Jj^l .jjjlJI — piiJI jiipl I 



4 ‘-—i 11 <vJkl L> 4 rtl-w 4J jl L*\ Q V! (j^j Luxa * 


* *1 — ^ *\A0 \yj a 1 1 (jljJt-u 4 _L^_l>J,I 4 d In.U L) CjLLa5t_4J j llt aVI AjlcoJ (0) 



4-JuUU 

X 

LoLaJI 



■/■j^S\ 

<LLuajiJLl 

ojIjlJI 

4 u n 


\Y.i 

oYA 


Jaw* 

1A,A 

SA,Y 


B 

TV,- 

n,t 

uLhN 

Jd^i 

YTA 

0\V 

e..J!u 

ja^ 

\ V,Y 

"U A 

B 


Y-.Y 

oV,Y 

Orui 


YA.Y 

■n.i 

Gi>“ 

j^jU 

Y-A 

VYA 

a^ajJ jl) 


YA 

YAA 

LLlS <J-0» 

Jd>?i 

UA 

00, \ 

Jd*- 


1,A 

YVA 

VLJ^ 

B 

B 

r\r 

U^JI 

^jU 


YA.i 

4_^5jL*J| 

JAk 

rr.o 

VA,0 



SjLv i aILuJ! AjU > $ .iLtoj^L! 4 ^jL*J! Aj_uIj^J| O^Lse-l^ kt^ v LiJl C-j L io J *. * j*-LuaXl 

: jU=LX> [J| JaiaA JLoi=a| - 1 

GlOVCr ) jj j • " > i jj j jjj j' A jl la aSM jJjJtaji Sj_jjXI 4.. j i .i l IJI 

% _ j iljUJLI (& Robinsons 

z = 

a 

j . . .. j j jl j ojinitii ^jLulU <_si^>o^n -u^ ( Zscore ) = Z 

a - ■ ■■ t l A_ SjJl^-o jLLa-o^/l Aj^jJU 

.3-SJlxAI jl la aVl A t Jj-JI = X 

i_j£.L»lL>.VI A^LtU (Jj-oJI j»l 4 JjoL>- \ 






























































JL43.I (-kjjijj (jjjJ! jJLi • -5 


j 1 t-. a \l T ,^rj ' ■ ■ ■ M ■ la 1 u^l ^ ' ~ y 


.(jjLuJ.1 = (T 

O-ijjl lillal (JjJjsJI J! Z 4_<i-l 3 < _ ;r Lc. JL*jj 

(Jj) U a Ls To - V 4 nn ill ^\jjr~ ml ^-— i <i ' ( Gregory, 1 978, p. 65 ) 

4 jlUJl 4 uiIjJlII 4_ C i Li ».~i JL_j3j .Z 4 ojiil 4 _LjLSJ,I jl U^VI ^J_a 4 LutXl 4_M^aJI 

jJj— Ls-* dlljg~.ta,..l, 4 njdtl J_iUj ( ^_La I * • ^ VO j 0 • ) CjI 

: ( _ 7 jLj iLa^ta cjLiLij l yA ojL^=j Critical values jLLa^aVl 

I Jl>. rtJLa 0 * 4_l_uii J jl t-> a 1 t-» A jJL^ILs.l ® 


Vt.VAY -0- = Z 

or.orn 

U.n-tyA L,J iLUJU *.iV - = 

xio.it = rt,n-w 

j# 

I JL>. (<XLa V 0 4.1 1 aiij jilaal .Jjifi A (JIaIo-I • 

Vt.VAY - VO = Z 
OY.OY^ Y1 

/ 0 1 lyi aJL) L^JL t * , * * 1 = 

l 0 £. j ± 1 s 

Ijo- \ * * ^LLx^I (Jj) ]r\ & JL^Iofc.1 • 

Vt.VAY - ) ♦ » = Z 


oY.OYm 


X rt.l LpJ iLLSJU ^caUlj ‘,IA = 


x rt.i ^ juixVi 


.(_y4jl I 1 0 * 4 , .i „i _ u , }j jLLa^o I ^Jj)t-i A (J I <j~ v ! 




j»YA- ^jLy-^Urt <»>**- JjVl jJLjJll 




4^=JULoJU jLLa_oVI ^j-oj L_ta->- 


Vl.VAY - \0- = Z 

or.orm 

l A.-A^ l^ALUJU ^uuJIj ),IX = 

/• A,) (_jLc T t3» VI 4_t_t-uJ 


(^T * * £ — \AC) 4 U '*■ 4 J jLL^aVl Cjlla Cj I j 4j^jJU i < ti l II I ( "V ) 


^LT jI_jo£.Ij cA^JI 

ajU-All j»Ll jl j~r L Lullil! 

Li-lmJ 


SSAII 

4_u_uJ 


(filo) iiuill 

/ 4 1 <3 > IjZj 

zjjM 

(j«Va) 

/ 4 t <1 ) I^J 



oiA 


Y - 

AAY 

AA.Y 

* 

IV, A 

^r,v 

£ - 

AV 

*,A 

♦,o - 

VIA 

AY 

A - 

AV.A 

* ,A 

\ - 

AY.i 

AY 


AAY 

•,V 

Y - 

Ao,A 

T,o 

\ « - 

AA,A 

* Y 

Y - 

A<U 

r,o 

\ Y - 
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4-L^.L<Co>V 1 ^jJutU j^^uaJI 4 jL^L>. <1^3 
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(JLaloJ (jL==> jl jLLxa^I a^Lc-l Ifl jl g. J <^a-~ U ^JjlHill 

j l t-. a T J j U* (JL(tl>.l ^ 1 jjj . I 0 , ~\ jJj-l (_y-Ol ljt-»- Ljj-Lau jcJjj 0 * 4_ui^3J J_^V' 

^ Lc ) * * jl La-4 I Jj La-A Jl 403*1 £. — Lj (j\ Z 0 1 4_j_<_u J ^ . —1 -4 V 0 4 J 4 ^“HM 

3 Z A J 4 i <11 1 ^4 1 4 \ 0 * 4 j4^~n L4 j L La , .4 1 J j In A J L 4 ~3 *1 ^ ., 1 -lJ J .Z Y i,*l 4 j m i J 

<> , i-A - l .^lsc—ud *< » • l\j JL^Tltw VI jlj 4 j4^nJI Cu-lfl 1 4 1 4_j I Lufc ^^JUU-LaJl 

«s 3* 

JjjJLl (j_a l^ v ' t ‘—i (jl X ^~~*j~ ' i (jl^_a«j aL. jLLa-aVI 4-!L»Ja (_^jj>.) s^-a ‘L a- j" t 1 1 

< 4-OjVI L^La-ao (J^_u_u <i_ o J-jj u ,_£jL>.l J^UL^a '^- (JjiajJ I Ju al La j (jl^fcil (_$ (_yjU,l 

.J^JaLieJU (j-^° ^li«J 4-ilaJ. I ji la aVl «L_ jl 4~if.VI (jfrn^.i V <Ulj 

jlia-aVI i"it Aj^U.1 i - i i ii ill ( V ) (J ^— - 1 i"i 

(aY * * i — \ ^AO)(jl pj ilsxse-a-i aLiVI * -l< ^> - j 


UxlL. 






A^alLc-ll 4jLLaJ_c-> jLIa „a'$\ jj-aj L-tii- 


jUa»-aVI CjLIb Cj I j 1 Aj^Iill t_<-<-uJj' ( A ) t J^— > xm 
(Y * * £ — \ \Ko) aJasc^oj Lajl>.j oj. 1 la XI aLjVI jLiT^Lj 



4_i^L<Cl>- VI ^jJjlU ^j2l\ ^ I 4jlaL>. A_L^j 





I Jbajt a t * ...j \ (jjjdl \ju . _j 


T = (n + m)/m (1) 

Return period jiu/ui jl,u a ; ji.. = T d-p. 

jLLajoVl J-usj CjI y-LM 0 Jjc. = FI 

(LJjUj) jUa-aVl Ajjj = m 

(Jj Zi ■ -■ 1 1 jjl ?r~ 11 JLalad • 

jlla-aVI (j-o iOJjta diLa^= jjL>o (JLaX»-l 1 jJL (_yjJI dll j < i nil i—jl ui> 

:( Yiess Man, 1977) S_jjV1 LLL-Uj 
P = 1/T (2) 

jjLdJI = P d~4- > - 

i o j : . i m [n "t* m ) / m cjI s jjL*ju = T 

3 J ■' k*"' 1 J ■oLh : ?'- 1 LLxsea ^zr 1 -g~ij I j-C. i— imv 4-Jj ini II jLLajoVI dll dt n j 

dj^Ls. ( 1 ) o> Let Return period Lu^=JI 0 ,i(i; j jLLxVl Jj-La S-ijLta LbLca 

j_jJjVI LpjJJ Jj_LaA 3-SjLia (jl (j-uj (V) (JjJlj>J| (j-a j /j laj La c-<-m ■> ■ ^jLuJI 
(^_ 5 e-l 3 a ^d, i tl ^jufc Lfcjjbo (JLalo-l Lai t 4_du 1 *(J^a ^aJJ (jl (^a-La YV i) 

dilji i .1 0 (J ‘—i JjL^w j, 1. all 1 1 X .g. i dil j a*^ J Lg~i jjl £_j3jjj Vj .Xa_aX Z X 4-i i >L.„i.i 
•ii- 1 0 J>U- Z VY Jl J^= J>U Z YY Jl £i3jj Z U JLLo-L 

jjL a; "til (Jl a~~>-l j-Xijj Lukj dilj i > n 1 (J^= ^r- -^jL*j (jl (jLLstoil jda ) * * (Jjlr-i A Lai 
0 J i -—‘ £— 4_jJL. (Jjj-a_>JI (Jl—aX^-l (jl_3 (J-jiis i^j) < < n H £-j-a-»J.I IjLA (jVj ‘ ^ 77 (j^I 
JM_L Z *\A Jl ja-2 dilj i i u ) ' (J-^= [JN— X Z ^Y JJ 4_LLa.,.i.II j-X_p Z VY jljj diljJLu 
(j'l" i I n (J-^= 3j_a I jala (to) (^gj i I II 1 1 (JjJajJI fajita dlJL><J (jl (J^ To iJj .4 _Lu I 0 (J^a 
t 4_t i n (J-^3 dLI j (j_a J 3 VI diLxa^aJI jj (J LaX>- 1 jl jj-JJ . Z 0 * jjl_>ij (J Li 

N i X l»Y * ^ • jjLo — \ iY \ (*_>*-« — Jj^l -5J-»-ll — (jr^LiJI aL>J.I 





4_ujjlJ 1 4 > 1 1 gJ. ' 4_iIa_Lcj jLLa^oVI ( 


(JLaI 5> .L> X AA Jl jjLssjJI (jLaj.s.1 l (J_aLa \ 1,0 5 j «^-i i i Lai== 

(J ^~> J jlL X 1 1 (j-a ^ i®~~’ l_j < <— >lj . < .i j i j£=s o X IV ^ < •— — > 1 j | JjLa-a (JjL a 

(JLa ^ V) 4-C.^axsta Juuj J (^Ul _J ajJ-iJI i nnv i—c-upll JJs i§_ j ,5_L<_u ^ 0 Jl ^ * 

if 

4_jjL<Ld I ^Joj-uaJI jciSj— I! uiLJj ,jLs> jJI J\ jjLseull ^jl_<Ccvl £_djjl 

.OjLlII ^LjVI £j—Aju j) In it, , a\ 4 ilojJI J^iol_ii,Lj i^__ L_j 

(ji £ _ J JjJsI < j-o Z W jjLfcHj V JlII ^J-ijjuaJl I I JU4> j^->o j ^gjJuJI 

■ A } < <i ^ 0 ^ *— l 4jj_o-u SjjLlU ^JL«Ct->» ' 

i^_y t wj [^JlJI J—A ^ ^ nJ I ^jI, xIILj jl_La_a^M 3jJl_j Cj, i ^—~3 G Jl aJti 3 Lg->J Li j 

^c -tu J 1 ciJLI J ^_C.j Jj 4 _jjJuJ1 L? * } '*13 • ' ' cta-^LLqJJ < j In V~j!' Jl 1c. <4_jLu_ul>. 

* 

(j— a L ll . > - j ^ j >*_:■ A n In i a (jl A-AA 1 i n -_^u I \ J s^...~>. Lul ■ _X_S- 0 ' - ^ ^Sj) i i n It J x la ^ 1 1 

,(j») ( Jlx^v | ) Laj a f L^uisljl 1 ^a,« ,~A A ^— ilaU (^loLLa i_yAju 

(A (J®— "i ilj 0 *y ij j 1 a^U Ajj (j ni II i~il l-' ' . , j " 1 1 | ^ lA <1L— l 

< i_o>U jj_a J-JJ>!I (Jjljlj slliiJI (j^J 51s-' J lL<5 CjVjulU (JLc.1 (jl 

^ 0,1 j ^a_La Y * ,t CjV-JLjlU iii l~ O-jL^s -A— o - 5_p-lj (j^a t-Lu-aJI jl 

cP Jj •c r II>lil (j "^ 1 " Jd^li O u j'-° J34^' (>® f^-® ' * -°i 

^a_La 0 j ^aJLs 1 LjcJ-r* 5JLis CjiUnijILa-i f-® 1JI Jjl 

jJIkj V <11 ^yd\ (j-«J j.j) g i~ i JLsJI 4— lie, 1 nf <jr4^ i^llj 

^j-xj J i^a ]l CjI > jj-ll (jl (j-« ^ ^->1 (jj i » LI (j-e. aim II 

Jl a Ml 11 j a ‘L-jJt-UjJI 4JJ~ Ai tl olj3j_ll j_a 4 5 tVi U ^ ie L-Ijl i~~ (^jJJI I_JJ_L>JI 

4Jjjlxi jJLl jl (JjVI |»L5ll (jlj^>Li jLLajoVI (jl Juxso (JjuoUI (jx-1 j-s-l~ilLij 

p ' ^ 1 V,1 J J «.a-i i It ®j l~JJ i (Jj—LjJI a las, (j-^a X 0 0 A (_$1 ‘ ^a— La L ) , Y 1 ^ i a 


Ui 


■ueLalis-VI j»jl»l! f I ‘'-*®L>- a1*^i 





JLc-5Cj<s LJLuj i$J jJi jJlJ . J 


V 1^-1^ S^SLaII Jji 4- U.DfJL* M,A Jjla^IiAILH/ YTA) 

./ 1,1 — ^io 1,1 4_1 Jl*_A ^gJJLU 


4jj-u_uJI L^J Ll 4 1 LkjjLpo <Lx^ujj jl U a VI SjjLaua CjIj) < < n (JLgTo*! ( V ) (JjJL». 

^ ) Ml 4 In -T 4 J 
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JLgjfc. I Ju^scja ( i d^j jJu . _} 
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C i ki'V A-oJ^Jl 
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dwiik- t 4 LtJ I 4 jLq- > .^ 4_dl_*JI 4_4 ^uLj^J 1 Cj^L s e-t-ti : cIjLjLoJI *>!«->> LjJI t_iL_arw 

A LU^3m4J aJ9^ Ly~ 1 1 jLL^aVl J I ojJ^Li Jjj 

(fY * 4 *\ < ^ — ^->- 1 ) c^->-LjJli A_taj^j ^ .cjLLs — L^^ii I lr jl V 1 i u a Uj ^jl i —i 

* 

j»I ^ /V / YY (j-ia .J-L1 ^-i (Jj_LajJ S Jlj^ IjljLaJ Juxj (jlj^>j 4-Iaata t 

•( j j a C u l a , i iijILa j^>«j (j^in-V I a (j-a ^ala I 0 V JL>. I j ^jj 2— l^~la-v cJtL jliaa I i"YU A 

# *> 

< =L-j 1 j^==Jljj (jl ( _ 7 _<i^=j_j I jLa- LiLJLi (jL^= Jj-Lyll (JJLIj cUjJLa-l (_$jJI j-jV| (jl Jlj Vj 
(J..SUM d^-LJI Sal^js (j-aj .A U->i 1, 1 t L 1 111 (^gjimtl (JjUca ‘ (JjL*J 

A j in n (_£! i 1 " i ^-i jl Y,Y (jL^a H a' Inf (JjL*-a (jf <tj j_uaj| I jjJ A-pJjixaJI 

Ja — ois (jGj — 2 jC. — j^J! AX-ji i_u Jj ita (jl ^=a 1 * ^— ■ i tLa-aa II al Lac. (j a XVI 

uv 


^Lb-^un r> aM- JjVl JJbJI-^lill jd»JLI 































4 -UjjiJI ^yauLuaS- 


(<£. L-/jl A ^ I J — 1 ^ A,0) C t * jj c 4 -C.j—lm If I _Sj_J ^q-!j .(<fcl— m/JlLaj lj^~ l V,V) 
£_Sjjj V <yiJljCjjj_jj_u Jjju»- 4- gentle breeze ^jLJI » <■ ill <-a_u»j 4- £-aa cr-*J 

dJ_£j a I > ^ ~i 1 1 ^La^JI , aj. jjfe jjL^a Jt_il3 jXa A La^=jj . ^-lq J- — i jl i_<_a^> o (_£l I g i a 

■ * I 1 j aj ^ * it t , a i a j Ai 1 1 a_d Lq-uu 1 * a a i,l I * A. t 1 Ca l_$_>J 1 ^ A ^ < “ y 1 1 1 _J & y J, & Ij to T I 

■ *jj laJI J ‘—I Cj_jl3j-Jj ^LajJt a Ci 1-3 J a Jj jJ . I » 1 am J}j_3 ( j , *a «H (j. ba3ri 11 

0 j -j i ^-i" i V C. j~>- J ■» 1 " J I! CaVLu*Jt (j-^a J— Ajjji *— — > 1 1 jl a^_>V-I a — ajjUl 

£_ajj ajjJ (j_a Jj la I Sy*! 3 5 Juvl j 3j_a 4 j jJl». (jL^= j! a J L ta u Ca Iyi3 VI 43l~i^— ill 

(J JLjlLI <_ajl_3 j» Y * *t /A/V j_j ju»-T Jj-Jiajfc >jj JLa>. ^s_a .(a < lm X \) a, a . : vLLa ojjJ 

Jj la^3 (^q_LaiA) j»l 1 /A Jj Lajfc J — Si a — a-jJbj jq—La'll j- — la jl (_$jj _ . a — II 

y I j‘« Cal j_JLa ^ ^ a_Li_u j-xa j j-1 will I Jiafc (jl Lui Jaav^Ajj .(^qXa IT) 

.^qla T * * j-»j ' 1 4 jl laaLa I il^ (juojj £j-a-*a 

f* 

(j -a j £ ~~'S' elj ^ *4- J'-a>‘ 1 ll liaJ-^JI uJ_!i J-ia jl^ ‘-—n (jl Lua-j | -v jljj 

( j ^— ■ I j ,(jlj_ajJ ^ laH < 1 1 . .. "II ajj-S (JV->- jjisL>Jl Lulaj (_JI Cal j ij» < n~ill ( Ii ir-ilia 

( J_lj . .. ^ l«‘a (J_lje i - Hll ^jjLlI (JaL-aa "4- Cal JO.V! oJ-A> Jjla (_,iii j V I JL4 

(j;j (3 A. ( j_ J o ,J-^=5 j»L^_ujI (jl a~ > ( ^q_La 1 ^ ^ £-4 1 * (Jl-ail 

J IM JJJ ^qJ jl JLr>-lj j»j_i ,^q_La AO _^o L^la j ulim f .lj <Ja>al 

«# 

IjLLaal Ja»_i-U jl j-^jl ^ ^VV ^L-*-! O^-^J -liLIj J j ‘Ci tn ^jAc. J j t/\ -> JI 
It^A. Lq_jj ^_Lfl ^ 1 1 ^ C 0 j < J i<~i ) (jl^jqialMA C-JlL) LxxaJ 

j j .~. 3La>-Lia (j_a <_.<.. Vj .(j» Y * * *1 4 Ji-q^ I ) jj. ^r~> j-U i-. < - j ..i . xJ 1 j ufli I Javlj 

.(_^j_IwVI t jjj->JI jj^ Ji (jLai (jlja>o jJflJ.1 3jJ_b (. ii i ^~n j-gai J-*J jj j~^~~i l 

(j_a J^a_3 (_£l CaJi_a*o (jl (j ^-— i a_ i j j ^~~> -II JjJeylL- a 3L_a>-LiiJ,l (jl J— >^a 1 — L& (j— aj 
.,U , „ r- 1) tfj^l jl i-tasljo cLeuaJI i>V-j <^-Ui sL. LaJlaa j-^Ie>l J-aajJI (j ^~>l j Jj-uxaJI 
dJLI j Jia jLaT ^L^a Jj.l.lu-H jLLaiwt (jlai j jU Juju I JLAj .uajjj>JI Ijui-lj aluCJI ^qj 


aa£.l iij-a-!l ^1 ajtala>- aiata 


UA 



jL4A>-i l a I IIJJ (jjjJI jJlj . 0 


(jLu-iVI olla l m i jl l 4 ijxl.1 jLaJ ^yj a 4_jJL>o (jl *— > <iJ l_a A ti^ 1 1 

j!jlj>JiVI lujj _i j ‘—i l I j^yjLU OjljJI i_djj (j I 4 j a d)Vl £)_a jjulll (jjtiJbj ^ j 

<-; <» I -!*! I— cjj jl A_c.lj^JJ ^JLaas VI <fc >."< < II jt Jjlal—La (_J\ La->j «t lie.? ^ j j < *»» 1 1 

* 

• jj-^P _jl ^T- «4*>J jJI 4^4><Jl lLL! j ^JLc. J I ^ tl 

* * 1 I *\A0 (J^L>- <jlj^»u) A U'a- a-i <S,j LcCiI I jlixaVl (Jjr , M ( A ) (JjJl>- 


/ <1 l 1 II 1 1 1 t 1 1 II \ 
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ejs*. l A i .i jT I AjLc^j .sLuaj^U A-aLlII A^LjjJI <."^ y . ■■ : jJLuall 


u<\ 


fX ' \ ' ^jLLi — iY \ — JjVl jjulII — ^liJI jJjJU 


























A-UjJlII 4 < ^~~ 1 1 UU aJiLs .;, 4 J jl lr^ aVl 




<LjL»-I i ■ < 1 (j-« 4.JI 0 -u3l1>- L 4 (Jl ajLiVI 4- Lb jba>«j 

Jj «~ 4_£.ljj j2 j) Laj 4- 1 jL-albu 4_uLa J>jIj_<ij (jl j — >b aj_Ji>. ,j_C. CaVjl u i ~ . l l 

4_i£j a JljLm^a 4_uL^=i_al 1 Jl ^~>J < t<~i " < ^ VI ^LxlVI < »i.. <a (JJ (_j-j 9 Jij 

■ LplijAiql (_yCj 4,jjL-a4aj (jl ^ a. tarl l 

4_u<ljJ (Jjl L$jL) t," iA „>*-> j (j pJt 4-uiljjJI i ~ t 2sr >- (JjSi Lbfc £jdaJ JjLjb Jjl JjJ 
^Ic. t.\ j_bsVl a.lJL!l ^ Ju2 4 jI jl (jL^> b2l I j-4 <jl ij^ 5 ** t*aj*abe. i a 

La-a 1^ ... a~i (jl^>b 4_Lajeaj (JLc. 4, m - n j ajjjuaa ajjjtAxa (jl ^>->b <La U; < m jUa^aVI j » ^ii C . 
a . ., I j . 1 1 1 C-»-«-ibi . J>j jJLl 4. j a "1 1 1 loj U Vill ^»L*JI jUaVI 4- 1 1 1 J 4jI . V rt~i *J 

<b j <". . t l^p a 1 ♦ . . Ln 1 1 a i~a | j ^ t| . ** <VI ^ 1 1 a . I . . ^ A . diLa_ulj JlI 4 * a^ iLmVI Cj l 1 1 II I (_£.b^l 

a ^ t-» ~. t , I 4- 4-ta <~i 1 1 CaVL^aj 

J U^Vl J . ^ ’.a- 4- ajjjdl jJ_alja«JI 4_u^s t) IS\ ■% . (^JLc. alj-absVl 4_<J|I J jJI < ~ ■ <i U j 

^ »; IL. j-LJLl J_L> )%- <jl^->b >a*-dl j=-Ll-<-u (j-C. £-LajjVI I g ftdi l (j-oj 

3 j *■ I I (j-a A_aa_iLSJI CjljjJ-aU L^aisjjuij (<_jJLll (jja 4-ajlall CjI _J ijJ.I ‘bvj <4- J j-taaad l 

L$j| VI a^ j ^ .". t l jLLa^oVl j *J>J~ 1 11 6 <— jL*_Laal 4- 1 " 1 0-t>-VI .aJ-ii jjl 

(j^a L^jLaj^v Jl L« 4_ 5ln 11 1 Jl Jj_aojJI J_i3 t-a l cL Cxill Jj9 

a^-ilalt 4_ujt]| 4 _uJl>J| oLaSjJlI 4- ^h!^- ^ 


4_lxJlj (jj/l—LlI oL_p> 4- (jaUJj— Jl JJJk-J II L- i . .Li jLJa-oV! (jl 4_*j/ljjJI Ca—iLlI 
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Jjl jJI (_^J_x>JI bj^-U ciLIj (j_a Lat_UJ (j_A I J Ltn'i .i a i A 4 <iU , U I r. - L« -- > . (Ji-II 4 j4 .it.L a . i l 

4j>Jl_ao LiaJ UUai tad J j (J-*45a Ssj ,i_jJ«JI (Jl ji^=VI Cjl J A~) j-ll I^y s Ijl Ja><jl 

( ^ la- (_g j, .t lj ^Tj .>.->■ 'I ^IjLitluVIj 4^.lj_J^= 4jp^foJI Jra -i j iLlU (jJJ 


.j»_jA*JI «bwj 


^ 0 * 


A iC i VI 1 • i t |»1 AjuoL^. 4 jL? e ^ 




JLa^ja lJllmjj (JjJlII jJu . J 


(j *^~i <|J CjLjLu . t r- 1 j ^ t jjLua~« (j »j j. Li-- 4~ jtVLi 4 _l!L»JI Lu/ljJllI 

t*ll ' t Cj juSj 1 «i a C-)V1 ~nII J *-— i t la-t 4 ij 1 1-. 1 1 CjLuiIjjU l ^JLa a jl *" ■ -VI 

Jj!j_a ijLuua (JL*» «L_ Lg-ua a jl ii~ i nVl (j < _ ;? j_I1 j jUausVl t_yaa LusaS. <^ys iuiljjJI 

.*Ut 

Cjj _u . 11 4£.ljj 4r jUi^u.Ml ‘L^C.Jj <_^L>J1 ^-1 ,t-> rt 1 1 ^ j.-y. Joij 4_u«1jJlII ( _ J _uo jj j 
{Jj-!1_£=3 4 ~i j Jl, > JI (JjLujjJI ^ljJtj_u/Ll oL_lU g" > 111 JLa—JujJJ (CjLlJ.ua. 11) 4_uu>J.1 

4_c.1jj ^j-a- A I j .CjI.j uI J aj1j__>J1 t ji jU1~j j ■> j" 1 1 JoLU (j_us J, AjTdlj JauLuJL-j 

#> *■ * 

Vjl U" a Lull yx 1 M J-4 (- <ll^T) V (^pJI dJj 4_uaL>U *U 1 ! 1 • 1 U", a Jjjj ^jJ ( (J^LLg) L>JL 1 
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